CHAPTER 6 (Odd) 


de 


(Odd) 


2, 3, 4 in parallel b. 2, 3 in parallel Cc. 2, 3 in series, 1, 4 in parallel 
9 + 18 _ 162 
Rr=90 180 = X= == =690 
dj 9 +18 27 
1 1 
Gr = — = — = (0,1667 S 
TO Ry 60 
Gr=>_+_L_ +_L 0.333 m8 + 0.5 mS + 0.167 mS = 1mS 
3kQ  2kQ  6k0Q 
Gr 1 mS 


or6k£ || 3k02 =2k2,2k0 | 2k0 = 1 k2 


3.3 k2D(5.6 k0) 
Tr 33k0+5.6K0 


1 
Gr= == _ = 0.4817 mS 
1" Ro 7.076 k0 e 
40 [| 40=2082|802=40 


2 M4 2) 
si E 


1 1 1 
o =0.1S + 0.5 mS + 0.025 mS = 100.525 mS 
727100 7x0 20x0 si Si De TN 


1 1 
R A A 9.948 18 
1 “Gr 100.525 mS 


R'y = > = 3.033 Q, R"y = > = 1.10 
Gr = 7 5 * 5 “< , y = 0.3297 S + 0.9091 S + 0.2128 S = 1.4516 S 
Ry = ds 
Gr = NG, + G, b. Gr = NG, + G, + G, 
sn omo] *72*- 082 Al 
2 


0.23S = % = 0.111 S + 0.0556 S 
1 


35 


24 02 | 242 = 122 
121,1, 1 
Ry R 122 120£ 


0.1S= = + 0.08333 S + 0.00833 S 


1 
1 
R¡ 
AS = 0.1 S — 0.09167 S = 0.00833 S 
1 


0.15S = + 0.09167 S 


R=_ 1 noe 
0.00833 S 
a  Gr=__+1 +_L_-0.3338+0.1678 + 0.667 S = 1.167 S 
30 60 150 
1 1 
1” “Gr 11678 
E _ 0.9V ? 
b.  1,=EG = ZL=105A cc 12L+L+ 
s ET Ry 08570 e de dd 
105A=0.3A+0.15A +0.6 A 
Lis 2 OSA Y 
1 R; 31 1.05 A = 1.05 A 
E _09V 
L= == =0.15A 
- R 62 
E _09V 
L= 2 = 222 =0.6A 
2 TR 152 
d. Ri: P¡ = NR, =(0.3 A)? 3 2 = 0.27 W e. —R¡R¿>1/2W,R¿=>1W 


R,: P, = BR, = (0.15 A? 6 N = 0.135 W 


Rz: P¿ = LR, = (0.6 A? 1.5 N = 0.54 W 
Pa. = El, = (0.9 VX(1.05 A) = 0.945 W 


) 
Pie = Py + Pr + Py 
0.945 W = 0.27 W + 0.135 W + 0.54 W 


0.945 W L 0.945 W 


E 10V 
ja = 66.67 mA O 
d R —_TEKO ES 2 


C. P = El = (120 V)J(66.67 mA) = 8 W d. No effect! 


a. Rr=2002 [52=40 
E _30V 


L= == —_=T73A 

$ Ri 40 

COR: Y => 2 15 A) =15A 
EE E 
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15. 


17. 


19. 


21. 


(Odd) 


b. 10k2 || 10k2 = 5 k2 


Ry = 1K2 || 5k0 = 0.833 kQ 
E 3 v 
PO A AAA 9.6 A 
2 Rey 0.833 kQ e 
R'7 = 10k2 [| 1 k2 = 0.9091 k2 
R'rÍ, _ (0.9091 k()(9.6 mA) _ 8.727 mA _ 0.8 mA 


A A E 
!” RI7+10k0 "0.9091 kQ + 10 k0 10.9091 


1 _ 1 1 1 
: + + = 0.28 + 0.18 + 0.05 S = 0.35 S 
Rr 30 108% 202 


y = += = 2.857 2 
0.35 S 
E? (60 vy 
Pay = E = 222 = 1260 W 
2 Rr 2.857 0 
24 V-8V 16 V 
; LT A a A MA . = 
a 70 7 ED m b V=24V 
24 V 24 V 
Cc I. = 


s — TOK0 


a. 1, =8mA—- 3mA =3mA 
Il, = 5 mA —- 4 mA = 1 mA 
lz =I, —- 15mA = 3 mA — 1.5 mA = 1.5 mA 


b. Il, =6 A — 2 pA =4 yA 
lz = 2 pA — 0.5 pA = 1.5 yA 
la=L+Bb=4pA + 15 pA = 5.5 yA 
Il, =[ +05pA =55pA + 0.5 pA = 6 pA 


E_10VY_5g 

T, ZA 
L=I-1=3A-2A=1A 
E -1VY_zxw0 

L TA 


a. R; = 


R, = 


b. E=IHR¡=(QA)J6 2) = 12 V 


E 12 V 
l,= == =_=1.333A 
2 Ro 90 
A ES YN 
v Tv 
ra=£:2Y-ppn 
E TA 


+ 4mA + 3170 = 24 mA + 4mA + 12 mA = 18.4 mA 


37 


23. 


38 


= 2% =64mA 
1k0 E 
EN 1 mA 
4 k0 
= Í, L +k 
Il, =I, -I, - l¿ = 100mA — 64 mA — 16 mA = 20 mA 
= £- %Y - 3219 


=L + 1h =20mA + 16 mA = 36 mA 


2 


Y; 5e (50 Wi50 


I, = E -30VY_1A 
R, 300 
2A=1A +22 
], = 50 A) =0.5 A 
l3 = 0.5 A 
E  30V 
R=R=%=%"=602 
285 UD COSA 
Pz, = BR, = (0.5 A? - 602 = 15 W 
30024) _4gayp- 62024) _ga 
n= 3461 2" 30+60 
382_40%% 9 
2 3 
2 0(6 A) 4 Q(6 A) 
= £U0VY =2ADb= 20 =4A 
1= > +70 2" 70+20 
h 2A 
I = == =1A 
A 2 
D 4A 
L==%2=1.3333 A 
4 3 3 | 
6 6/5 (500 mA) 
2020(l30=207,= 2228 - 272.73 mA 
5 217 GSA710 me 
1, = 1900 mA) -. 27.27 ma 
1 (0+6/S Q 
2 21) 2 (227.27 mA) 
T. = — a A = 90.91 A 
3 70730 57 pe 
T, = 500 mA 
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21. 


29. 


31. 


33. 


(Odd) 


d. Viso =1R = (44113 0) = 72 V 


1 =hLk=85A 
221 
CDR: len = ZoTA 
i ee 70760 
1 A(S 2) 
he 4A=I1 
22 2 


b. KCL: l¡=1I=6yA 
By inspection: 7, = 2 pA 
Il, =I-— 2Q pA) =6ujA — 4 uA = 2 yA 
Since all currents are equal 
R=90 


68 mA =1, + +L =1, +41, + 3L 


68 mA 
Té = 4 mA 
17 Pe 


R, = — ER: — IPPPEI : 
OS PO 
E  24Vv 
A IA 
16 V 
io dls y od: 
I=SA-2A=3A 
v 
R= R=16VY 29 
IR SA 
4.7 kQ(9 V) 42.3 V 
De LM LN 
“ "LO ATRO+22K0 "69 ene 


C. VW)=E=9V 


20 k0(6 V) _ 120V _ 


A AV 
20 k(Q2 + 10 kQ 30 


35. 


40 


b. 20k2 || 11 MA = 19.96 kQ 
19.96 kQ(6 V)  _ 119.76 V 


OO a O 3.007 Y 
2 19.96 kQ + 10 k£ 29.96 27 


c. R, = (10 V)(20,000 2/V) = 200 k£ 


20 k2 [| 200 k2 = 18.18 kQ 
Lal 18.18 kQ(6 V)_ _3 81 y 
18.18 kQ2 + 10 k0 


(b) more accurate than (c) but both readings in the "neighborhood." 


d. R,||R, =200k2 || 200kQ = 100 kQ 


y. = (100 k0M6 Y) _3y 
2 — 100 kQ + 100 k0 


e.  R, as large as possible (compared to load). 


V, = 8.8 V is an incorrect reading. 


1k0(12 V-4V) 1 
IkQ 1K0 + 4K2 5 NO 


Y, = 12 V — 1.6 V = 10.4 V 


4 V supply reversed! 


1 k2(12 V + 4 V) _ 1 
V A O =3.2V 
1k0 1kQ2 + 4 k0 Y 


Vv, = 12 V — 3.2 V = 8.8 V as indicated 
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CHAPTER 6 (Even) 


2. a. There are no single elements in parallel. 
b. Re É Ra, R; K£ R; and E are in series. 


C. Rs [ (Ré ES R>), R) [ (Ry + E + R3) 


Il 
|- 
+ 
+ 
| 


4. a. Gr = 0.55 S 


40 R 62 
0.558 =0.258 + > + 0.1667 S 
0.1333s= 1 
R 
1 
a = 7.50 
0.1333 8 


1 1 1 
5k0 8k0Q R 


0.45 mS = 0.2 mS + 0.125 mS + 


b. Gr = 0.43 mS = 


R=_1_ -g8x0 
0.125 msS 
6 A aa 


1 A O +2 
200 Ri 53R,  R, R; S|R; 


and R, = 3.2(20 M) = 64 2 
R, = SR, = 5(64 NM) = 320 £ 
lp - 64l_2320 


R; 5 


8. a Rr=8k8| 24k02 = 6k0 
1 1 


Gr= = = _— =0.167 mS 
TT" Ry 6k 
C. Ll =K£ +Lb 
3SmA =6mA + 2 mA 
8 ma % 8 mA 


(Even) 


1 


24 kQ 


41 


10. 


42 


P, = TÉR, = (6mA)? 8 k0 = (36 x 10718 x 10%) = 0.288 W 
LR, = (2. mA) 24 k0 = (4 x 1076124 x 103) = 96 mW 


P, = 
Púe = 
? 
Pug + 
384 mW = 
384 mw £ 
both 1/2 W 
1 
Gr= — + 
TR 
1 
¡ A E 
1" 
E 
Las Ea 
S Rr 
Í, = É - 
R; 
E 
[, = — = 
19) 
E 
h=2= 
KR; 


El, = (48 V)(8 mA) = 384 mW 


P, + P, 
288 mW + 96 mW 


384 mW 


1 1 1 1 1 


+ e 


on a 7 ci 
RR 720 47k 68K0 


= 0.4545 mS + 0.2128 mS + 0.1471 mS = 0.8144 mS 


__ 1! _-12279k2 
0.8144 mS 


_12VY_ 9.7728 mA 
1.2279 k0 


12 Y _ 5.4545 mA 
27 K0 


12 Y — 2.5532 mA 


Í, Ps F; + L, + Íz 
9.7728 mA = 3.4545 mA + 2.5532 mA + 1.7647 mA 


9.7728 mA 


Y 9.7724 mA 


P, = IÍR, = (5.4545 mA)? 2.2 k2 = 65 mW 


P, = ÉR, = (2.5532 mA)? 4.7kN = 31 mW 


Pz = LR, = (1.7647 mA) 6.8k0 = 21 mW 


Py = El, = (12 V)(9.7728 mA) = 117.27 mW 


Páez 
117.27 mW 


117.27 mW 


all 1/2 W 


= 65 mW + 31 mW + 21 mW 


Y 117 mW 
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E 
- 
[y 
do] 
' 
ly 
l 
2 
S 
3 
| 
uN 
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2. 
A ó E “TOV 
Branch 2 1= É 400 W _ La 
E Tov 3 
Branch 3: J= £ = 30 W _3, 
E TOV 
b. l,=1 + L+bE=SA+3A+3A= 
o. Rp= 7 = LL = 10,59 8 
s ula 
3 
d. Pas = El, = (1200) [113 A. = 1360 W 


Pia = P; + P, + P; 
1360 W = 600 W + 400 W + 360 W 


1360 w % 1360 W 


14. Ip = 22 -2A, lg =6A-2A=4A 


Ta Ta 4A 


16. a. 80 | 122=4.380,480 | 42 = 2.182 2 
di SV GTA 
2.182 0 
2 2 
bo Pj= == MYBB 256 w 
R 4 2 
18. a 12A+9A+4A-I]=0 


Il, =23A > 

L=25A+4A-6A=23A%5 
L=-3A-B=0 

L=23A-3A=20AyY 


(Even) 


11-— A No 
3 


C. Í, = Í, = 14.67 A 


I, =1A> 
h=-SA-b=0 

L=1U1A-SA=6A> 
D+8A-B=0 

L=6A+8A=14A + 
ll =4A-IL=0 

Il, =14A—4A=10A + 


43 


20. 


22. 


24. 


26. 


Ir, =3mA — 2 mA = 3 mA 
E= Ve =G mA)(4 k0) = 1 V 


a 12 _ 
Ta (COmA-3mA) 4mA 
R= 52 V 610 
3 
R¿= £ - 2Y -1333k2 
Ir 9 mA 
4 2 1 
L = l,= 21, =2A 
2. 120! 3! 
4 2 
L= 2%], =2,=RA 
3 207? | 
42 1 
*” “son! TO! 


12 V 


= 3 kQ 


9 
-. SFf,= (10A) =9A 
a A 
b. 1/L= 
Cc l,/Iz = 
d. E A A A 
Rr 10 100 1K0 
= 1.10101 S 
a L___ - 0.9083 2 


y AO: IA 
TT. 10101 S 


1 


+ 
100 kQ 


V = IRy = (10 A)(0.9083 1) = 9.083 V 


1 = X= 208 V 9.083 A v5.9 A 
R, 10 
V _ 9.083 V 
E ER Y = 90.83 pA 
E JA á 
I 
“1 - 29083 A _ 100,000 as above 
lg 90.83 pA 


and /> = > = 15 mA 
I, = 31, = 3(15S mA) = 45 mA 
V, = Y 


(45 mA)(2.2 kN) = (15 mA)XR) 
R = 
1 


S mA 


4 MÁ (2.2 k0) = 30.2 k0) 


= 10 2/1 2 = 10, 1/1, = 100 kQ/1 kQ = 100 


1 kQ/10 k£2 = 100, 7,/I, = 100 k2/1 2 = 100,000 


=1+0.1 +0.001 + 10 x 108 


= 6.6 kQ 
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30. 


32. 


34. 


36. 


(Even) 


DL 2.2 K0 
31) R 
and 2 =L_= R= 3(.2k0) = 6.6 k2 
L 2.2 Kk0 
12 V 12 V 
lao = “£L =15A, lio = 2£% =0.214 A 
8” “0 562" 367 


L = lg + ls6p = 1.5 A + 0.214 A = 1.714 A 


E 12 v 12 v 
05 Re OIK0+10k0 10.1K0 


V, =1,R, = (1.188 mA)(10 kQ) = 11.88 V 


b. == 20 ma c. M=E=1MV 
a. n= 7 54 =0A b. V_=0V,V,=20V 


Cc. L=1=3A 


Not operating properly! 


6 kQ resistor not part of configuration (open at one or both terminals) 


Rr= Y _ -1.714k0 


35 mA 
Ry =3k0 || 4k0 = 1.714k2 


a. Connection at either end or 1 kf resistor opened up. 


b. —4 V source connected as +4 V 


45 


